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Introduction
 Input-Output analysis has been widely used to study the environmental impact of human 
economic activities
 The purpose of this study is to identify CO2  ?ŚŽƚ-ƐƉŽƚƐ ?ŝŶŐůŽďĂůƐƵƉƉůǇĐŚĂŝŶƐƵƐŝŶŐ/ŶƚĞƌ-
Regional Input-Output analysis
 &ŽƌƚŚŝƐƐƚƵĚǇĂƐ ‘ŚŽƚ-ƐƉŽƚƐ ?ĂƌĞĚĞĨŝŶĞĚ
o Sectors with significant volume of direct emissions
o Sectors with significant emissions embodied in inputs used (attributed to final 
demand)
o Specific transactions between sectors that embody large volume of CO2
emissions
Environmental IRIO
 In the Carbon flow matrix (Cfl) each element                     tells us the emissions generated in sector i in 
region r to meet the total final demand requirements for output j originating in region s
 Cfl includes all the transactions between the industries included rather than aggregates
Data
 OECD Inter-country Input-Output Database
 57 countries plus ROW, 37 sectors
 IEA fuel combustion data and UNFCCC
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 ?,Žƚ-ƐƉŽƚ ?ĚĞƚĞĐƚŝŽŶ
 Transportation is the highest direct emitter and has the highest emissions attributed to final demand 
with Wholesale being a close second
 ůƚŚŽƵŐŚƚǁŽŝŶƚĞƌĂĐƚŝŽŶƐĂƌĞŵĂƌŬĞĚĂƐ ‘ŚŽƚ-ƐƉŽƚƐ ? ?ƚŚĞĂŶĂůǇƚŝĐĂůŶĂƚƵƌĞŽĨƚŚĞŵĂƚƌŝǆŝŶĚŝĐĂƚĞƐƚŚĂƚ
the transportation required for wholesale is also a point that might need consideration
Overview of results
 85% of emissions located on main diagonal of Cfl where r=s, i.e. are used to meet the final demand of industries within the same country
  ? ? ? ?A?ŽĨh<ƐĞĐƚŽƌƐĞŵďŽĚŝĞĚŝŶŐŽŽĚƐƵƐĞĚĂƐŝŶƉƵƚƐŽĨŽƚŚĞƌh<ƐĞĐƚŽƌƐŽƌĨŝŶĂůŐŽŽĚƐ ?ƌĞŐĂƌĚůĞƐƐŽĨĐŽŶƐƵŵĞƌ ?ƐůŽĐĂƚŝŽŶ
 78.1% of UK territorial emissions generated to meet demand of UK consumers (using UK final demand)
Table 1. Example of hot-spot detection
Wholesale Hotels Transportation Telecomms Total Emissions
Wholesale 31.91 2.09 0.33 0.31 34.63
Hotels 0.06 14.93 0.01 0.00 15.00
Transportation 19.40 4.52 54.46 1.34 79.73
Telecomms 0.45 0.25 0.09 2.96 3.75
Inputs' Emissions 51.82 21.78 54.89 4.61
h< ?ŚŽƚ-ƐƉŽƚƐ ?
 Energy the top direct polluting UK industry
 Majority of emissions to meet own final demand
 dǁŽŵŽƌĞ ‘ŚŽƚ-ƐƉŽƚƐ ?ŝŶĞŶĞƌŐǇƵƐĞĚƚŽŵĞĞƚtŚŽůĞƐĂůĞ ?ZĞƚĂŝůĂŶĚ,ĞĂůƚŚĨŝŶĂůĚĞŵĂŶĚ
 Total emissions/value added for energy sector indicates better benefit to risks ratio 
compared to the other sectors
  ‘,Žƚ-ƐƉŽƚƐ ?ƐƵŐŐĞƐƚďĞŶĞĨŝƚƐďǇŝŵƉƌŽǀŝŶŐĞŶĞƌŐǇĞĨĨŝĐŝĞŶĐǇŽĨtŚŽůĞƐĂůĞ ?ZĞƚĂŝůĂŶĚ,ĞĂůƚŚ
sectors
 Wholesale/Retail shows significant difference between emissions embodied in inputs (88.59 Mt of CO2) and direct emissions (50.81 Mt of CO2) 3rd in emissions attributed to final demand among UK sectors
  ?,Žƚ-ƐƉŽƚƐ ?ŝŶĚŝĐĂƚĞďĞŶĞĨŝƚƐďǇƌĞĚƵĐŝŶŐĞŶĞƌŐǇƵƐĞĚĂŶĚƚƌĂŶƐƉŽƌƚĂƚŝŽŶŶĞĞĚƐ
 Emissions/ Value-added suggests energy sector reform to be the less risky option, followed by changing the use of transportation
 Wholesale/Retail production includes the operation of autoproducing power and heat plants in the premises of the branches, warehouses etc.
General
 EŽh< ?ŚŽƚ-ƐƉŽƚƐ ?ŽƵƚƐŝĚĞh<ďŽƌĚĞƌƐ ?ĞŵďŽĚŝĞĚĞŝƚŚĞƌŝŶŝŶƉƵƚƐŽƌĞǆƉŽƌƚĞĚŝŶƚĞƌŵĞĚŝĂƚĞŐŽŽĚƐ
 UNFCCC is likely to continue using a territorial Production Accounting Principal approach
 Findings show that this approach could address most emissions generated by human economic activities
Conclusions/extension
 Methodology followed provides a clearer picture of the elements that contribute to the total emissions both direct and attributed to final demand
 It is possible to pinpoint specific points where interventions could have most effective
 Solutions could be found both on the producing and the consuming side and that can be seen using the proposed methodology
 Potential extension involves drilling down to local level
 Local level data can be used to guide physical measurements to assess the present impact of the activities on the environment
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Chart 2. 'Hot-spots' in upstream Wholesale sector supply chain
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Chart 1. 'Hot-spots' in downstream energy sector supply chain
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